Male fertility and apoptosis in normal spermatogenesis are regulated by vacuolar-ATPase isoform a2.
The a2 isoform of vacuolar-ATPase (ATP6V0A2, referred to as a2V) is required for normal spermatogenesis and maturation of sperm. Treatment of male mice with anti-a2V disturbs the testicular cytokine/chemokine balance and leads to severe deficiencies of spermatogenesis. The aim of the present study was to investigate the role of a2V in male fertility and in the regulation of apoptotic pathways required for normal spermatogenesis in mice. To study the role of a2V single dose of anti-a2V monoclonal antibody or mouse IgG isotype (3μg/animal) was injected i.p. into males on alternate days for 10 days. The expression of sperm maturation-related molecules and pro-apoptotic molecules was measured by real-time PCR or immunohistochemistry in control and anti-a2V-treated testes. The caspase levels and their activity were measured by western blot and fluorometry. We found that the expression of the sperm maturation-related molecules SPAM1, ADAM1, and ADAM2 was significantly decreased in testes from anti-a2V-treated males. The expression of pro-apoptotic molecules (Bax, p53, and p21) and molecules involved in the intrinsic pathway of apoptosis (caspase-9, caspase-3, and PARP), which are crucial for normal spermatogenesis was significantly reduced in testes from anti-a2V-treated males compared with the control. The total ATP level was significantly lower in anti-a2V-treated testes. The data provide novel evidence showing that a2V can regulate the apoptotic pathways, an essential testicular feature, and is necessary for efficient spermatogenesis.